Abstract. Let p > 3 be a prime. In the ring of modular forms with q-expansions de ned over Z (p) , the Eisenstein function Ep+1 is shown to satisfy (Ep+1)
Introduction
In 6], Gross and Landweber proved the following supersingular congruence in the ring of holomorphic modular forms for SL 2 (Z) with q-coe cients in the ring of p-local integers Z These congruences are equivalent to equations that hold in the eld of de nition of a supersingular elliptic curve over a nite eld of characteristic greater than 3, and our proof is couched in terms of this interpretation.
It turns out that our result is related to one conjectured by de Shalit 12] and described by Kaneko and Zagier in 4] . In fact, our original attempt at proving Theorem 1.4 involved a reduction to Equation (6.1). This unsuccessful strategy was aborted when Don Zagier pointed out the equivalence of the two results! Our original motivation in studying this question and more generally isogenies of supersingular elliptic curves, lies in elliptic cohomology. Inspired by results of Robert 8] and of Gross and Landweber, we have determined the precise relationship between the category of isogenies and the stable operation algebra of supersingular elliptic cohomology. The details will appear in 1] which is currently in preparation. Like the present work, this makes use of Tate's theory, particularly that of the p-primary Tate module (never formally published by him but described in 17], see also the Woods Hole Notes 7] I would like to thank K. Buzzard, F. Clarke, I. Connell, J. Cremona, R. Odoni, R. Rankin, J. Tate and D. Zagier for help and encouragement on the subject matter of this paper and especially G. Robert for a never forgotten conversation of many years ago.
1. Recollections on modular forms and elliptic curves over finite fields Background material for this section can be found in the articles of Serre 10, 11] , Katz 5] and Tate 14] ; see also the books by Husemoller and Silverman 3, 13] .
Throughout, let p > 3 be a prime and let S(Z (p) ) (respectively M(Z (p) ) ) denote the graded ring of modular forms for SL 2 (Z), holomorphic (respectively meromorphic) at 1 and with q-coe cients in the ring of p-local integers Z (p) .
We will make use of the following modular forms which are determined by their q-expansions. Here, Q and R are modular forms of weights 4 and 6, while P is`almost' modular of weight 2. 3. In each of the rings S(F p ) and M(F p ) , every irreducible factor of A has one of the forms Q; R; Q 3 ? ; Q 6 + Q 3 + 2 ; where ; ; 2 F p with 6 = 0 and X 2 + X + 2 F p X] irreducible.
We also note the following calculational result. 
Using the above notation we restate our main result as the following: Theorem Using this corollary, together with the fact that for a supersingular curve E over a nite eld F p d , j(E) 2 F p 2 and there is supersingular curve E 0 de ned over F p 2 and an isomorphism E = E 0 de ned over F p d , we can reduce the proof of our main theorem to the case of curves de ned over F p 2 .
3. Constructing supersingular curves over the prime field For completeness, in this section we outline details of a construction which seems to be well known but whose full details are not so readily found in the literature. A nice account of some aspects of this can be found in Cox 4. The case of supersingular curves over the prime field
In 6], Gross and Landweber proved that for a supersingular elliptic curve E de ned over F p 2 the following identity holds whenever j(E) 6 0; 1728 mod (p). Let us now consider the case of such a curve actually de ned over the prime F p . Then it is well known that the number of points over F p is jE(F p )j = 1 + p. Using 
